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1 

SEQUENCE LISTING 



<110> 


Pharmexa A/S 


<120> 


IMMUNIZATION AGAINST 


<130> 


15451PCT00 


<160> 


17 


<170> 


Patentin version 3,1 


<210> 


1 


<211> 


41 


<212> 


PRT 


<213> 


Artificial sequence 


<220> 




<223> 


Mature ghrelin fused 


<400> 


1 



Gly Ser Ser Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys 
1 5 10 15 



Glu Ser Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg Ala Lys Phe Val 
20 25 30 



Ala Ala Trp Thr Leu Lys Ala Ala Ala 

40 





35 


<210> 


2 


<211> 


41 


<212> 


PRT 


<213> 


Artificial sequence 


<220> 




<223> 


Mature ghrelin with 


<400> 


2 



Gly Ser Ser Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala Ala 
15 10 15 



Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys 
20 25 30 



Lys Pro Pro Ala Lys Leu Gin Pro Arg 
35 40 



<210> 3 
<211> 41 
<212> PRT 
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<213> Artificial sequence 

<220> . 

<223> Mature ghrelin with PADRE sequence inserted 

<400> 3 

Glv Ser Ser Phe Leu Ser Pro Glu His Gin Lys Ala Lys Phe Val Ala 
15 10 15 

Ala Trp Thr Leu Lys Ala Ala Ala Ala Gin Gin Arg Lys Glu Ser Lys 
20 25 30 



Lys Pro Pro Ala Lys Leu Gin Pro Arg 
35 40 



<210> 4 
<211> 41 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> Mature ghrelin with PADRE sequence inserted 
<400> 4 

Glv Ser Ser Phe Leu Ser Ala Lys Phe Val Ala Ala Trp Thr Leu Lys 
15 10 15 

Ala Ala Ala Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys 
20 25 30 



Lys Pro Pro Ala Lys Leu Gin Pro Arg 
35 40 



<210> 5 
<211> 40 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> Mature ghrelin with PADRE sequence substituted in 
<400> 5 

Glv Ser Ser Phe Leu Ser Ala Lys Phe Val Ala Ala Trp Thr Leu Lys 
15 10 15 



Ala Ala Ala Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys 
20 25 30 
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3 



Pro Pro Ala Lys Leu Gin Pro Arg 
35 40 



<210> 6 
<211> 13 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> Pan DR binding peptide, PADRE 
<400> 6 

Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala Ala 
15 10 



<210> 7 
<211> 15 
<212> PRT 

<213> Clostridium tetani 
<400> 7 

Gin Tyr lie Lys Ala Asn Ser Lys Phe lie Gly lie Thr Glu Leu 
15 10 15 



<210> 8 
<211> 21 
<212> PRT 

<213> Clostridium tetani 
<400> 8 

Phe Asn Asn Phe Thr Val Ser Phe Trp Leu Arg Val Pro Lys Val Ser 
15 10 15 



Ala Ser His Leu Glu 
20 



<210> 9 

<211> 501 

<212> DNA 

<213> Rattus rattus 
<220> 

<221> exon 

<222> (31).. (384) 

<223> 

<220> 

<221> misc_feature 

<222> (31) . . (381) 

<223> Ghrelin pre-propeptide 
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<220> 
<221> 
<222> 
<223> 



mis cofeature 
(100) . . (381) 
Ghrelin propeptide 



<220> 
<221> 
<222> 
<223> 



mis cofeature 
(100) . • (183) 
Mature ghrelin 



<220> 

<221> sig_peptide 

<222> (31).. (99) 
<223> 

<400> 9 

tccagatcat ctgtcctcac caccaaggcc atg gtg tct tea gcg act ate tgc 

Met Val Ser Ser Ala Thr He Cys 
1 5 

agt ttg eta cte etc age atg etc tgg atg gac atg gcc atg gea ggt 
Ser Leu Leu Leu Leu Ser Met Leu Trp Met Asp Met Ala Met Ala Gly 
10 15 20 

tec age tte ttg age oca gag cac cag aaa gcc cag cag aga aag gaa 
Ser Ser Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu 
25 30 35 40 

tee aag aag eca eca get aaa etg cag cea cga get ctg gaa gge tgg 
Ser Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg Ala Leu Glu Gly Trp 
45 50 55 

etc cac eca gag gac aga gga caa gea gaa gag gea gag gag gag etg 
Leu His Pro Glu Asp Arg Gly Gin Ala Glu Glu Ala Glu Glu Glu Leu 
60 65 70 

gaa ate agg ttc aat get cec ttc gat gtt ggc ate aag ctg tea gga 
Glu He Arg Phe Asn Ala Pro Phe Asp Val Gly He Lys Leu Ser Gly 
75 80 85 

get cag tac cag cag cat gge egg gee etg gga aag ttt ett cag gat 
Ala Gin Tyr Gin Gin His Gly Arg Ala Leu Gly Lys Phe Leu Gin Asp 
90 95 100 

ate etc tgg gaa gag gte aaa gag gcg eca get aac aag taa 
He Leu Trp Glu Glu Val Lys Glu Ala Pro Ala Asn Lys 
105 110 115 

ceactgacag gactggtcec tgtactttee tcctaagcaa gaactcacat ceagcttctg 
cetcctetgc aacteecagc actctcctge tgacttacaa ataaatgttc aagctgt 



54 

102 

150 

198 

246 

294 

342 

384 

444 
501 



<210> 10 
<211> 487 
<212> DNA 
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<213> Mus mus cuius 
<220> 

<221> exon 

<222> (16).. (369) 

<223> 

<220> 

<221> misc__feature 

<222> (16).. (366) 

<223> Ghrelin pre-propeptide 



<220> 

<221> misc_f eature 

<222> (85).. (366) 

<223> Ghrelin propeptide 



<220> 

<221> misc__feature 

<222> (85).. (168) 

<223> Mature ghrelin 



<220> 

<221> sigj>eptide 

<222> (16).. (84) 
<223> 



<400> 10 

ctcaccacca agacc atg ctg tct tea ggc acc ate tgc agt ttg ctg eta 51 
Met Leu Ser Ser Gly Thr lie Cys Ser Leu Leu Leu 
15 10 

etc age atg etc tgg atg gac atg gee atg gea ggc tec age ttc ctg 99 
Leu Ser Met Leu Trp Met Asp Met Ala Met Ala Gly Ser Ser Phe Leu 
15 20 25 

age cea gag eac eag aaa gee eag cag aga aag gaa tec aag aag eca 147 
Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro 
30 35 40 

cea get aaa ctg cag eca cga get ctg gaa ggc tgg etc eac cea gag 195 
Pro Ala Lys Leu Gin Pro Arg Ala Leu Glu Gly Trp Leu His Pro Glu 
45 50 55 60 

gac aga gga caa gea gaa gag aca gag gag gag ctg gag ate agg ttc 243 
Asp Arg Gly Gin Ala Glu Glu Thr Glu Glu Glu Leu Glu lie Arg Phe 
65 70 75 

aat get ccc ttc gat gtt gge ate aag ctg tea gga get cag tat cag 291 
Asn Ala Pro Phe Asp Val Gly lie Lys Leu Ser Gly Ala Gin Tyr Gin 
80 85 90 

cag cat ggc egg gee ctg ggg aag ttt ett cag gat ate etc tgg gaa 339 
Gin His Gly Arg Ala Leu Gly Lys Phe Leu Gin Asp lie Leu Trp Glu 
95 100 105 
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gag gtc aaa gag gcg cca get gac aag taa ceacggacag gcctgacecc 389 
Glu Val Lys Glu Ala Pro Ala Asp Lys 

110 115 

cgtgetttcc ttctcctgag eaagaactea catccgcetc agcctcctcg gcaaetccca 44 9 

gcactctcct accactttaa gaataaatgt tcacctgt 487 



<210> 11 

<211> 511 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> exon 

<222> (34).. (387) 

<223> 

<220> 

<221> misc^^f eature 

<222> (34)., (384) 

<223> Ghrelin pre-propeptide 



<220> 

<221> misc_f eature 

<222> (103) . . (384) 

<223> Ghrelin propeptide 



<220> 

<221> misc_feature 

<222> (103) . . (186) 

<223> Mature ghrelin 



<220> 

<221> sig_peptide 

<222> (34).. (102) 
<223> 

<400> 11 

gcaggcccac ctgtctgcaa cccagctgag gcc atg ccc tec cca ggg acc gtc 54 

Met Pro Ser Pro Gly Thr Val 
1 5 

tgc age etc ctg etc etc ggc atg etc tgg ctg gac ttg gee atg gea 102 
Cys Ser Leu Leu Leu Leu Gly Met Leu Trp Leu Asp Leu Ala Met Ala 
10 15 20 

ggc tec age ttc ctg age cet gaa cac eag aga gtc cag cag aga aag 150 
Gly Ser Ser Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys 
25 30 35 



gag teg aag aag cca cca gcc aag ctg cag ccc cga get eta gea ggc 
Glu Ser Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg Ala Leu Ala Gly 
40 45 50 55 



198 
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tgg etc cgc ccg gaa gat gga ggt caa gca gaa ggg gca gag gat 
Trp Leu Arg Pro Glu Asp Gly Gly Gin Ala Glu Gly Ala Glu Asp 
60 65 70 



gaa 
Glu 



246 



ctg gaa gtc egg tte aac gcc ccc ttt gat gtt gga ate aag ctg 
Leu Glu Val Arg Phe Asn Ala Pro Phe Asp Val Gly lie Lys Leu 
75 80 85 



tea 
Ser 



294 



ggg gtt cag tac cag cag cac age cag gcc ctg ggg aag ttt ctt 
Gly Val Gin Tyr Gin Gin His Ser Gin Ala Leu Gly Lys Phe Leu 
90 95 100 



cag 
Gin 



342 



gac ate etc tgg gaa gag gcc aaa gag gcc eca gcc gac aag tga 
Asp He Leu Trp Glu Glu Ala Lys Glu Ala Pro Ala Asp Lys 




387 



tcgcccacaa gccttactca ectctcteta agtttagaag cgctcatctg gcttttcgct 



447 



tgcttctgca geaactecca egactgttgt acaagctcag gaggcgaata aatgttcaaa 



507 



ctgt 



511 



<210> 12 

<211> 547 

<212> DNA 

<213> Canis faitiiliaris 
<220> 

<221> exon 

<222> (40).. (393) 

<223> 

<220> 

<221> sig_peptide 

<222> (40).. (108) 
<223> 

<220> 

<221> mis cofeature 

<222> (40).. (390) 

<223> Ghrelin pre -propeptide 



<220> 

<221> misc_feature 

<222> (109) . . (390) 

<223> Ghrelin propeptide 



<220> 

<221> inisc_f eature 

<222> (109) . . (192) 

<223> Mature ghrelin 

<400> 12 

gaatteggea cgaggggaat cccaggcgca tctgacacc atg ccc tec ctg ggg 54 



Met Pro Ser Leu Gly 
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acc atg tgc age ctg ctg etc ttc agt gtg etc tgg gtg gac ctg gee 102 
Thr Met Cys Sex Leu Leu Leu Phe Ser Val Leu Trp Val Asp Leu Ala 
10 15 20 

atg gcg ggc tec age ttc eta agt ccc gaa eac cag aaa eta cag cag 150 
Met Ala Gly Ser Ser Phe Leu Ser Pro Glu His Gin Lys Leu Gin Gin 
25 30 35 

aga aag gag tec aag aag cog cog gcc aaa ctg cag ccc cga gcc eta 198 
Arg Lys Glu Ser Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg Ala Leu 
40 45 50 

gaa ggc tec ctt ggc cca gaa gac aca agt caa gtg gaa gag gca gag 24 6 

Glu Gly Ser Leu Gly Pro Glu Asp Thr Ser Gin Val Glu Glu Ala Glu 
55 60 65 

gat gag ctg gaa ate egg ttc aat gee ccc ttt gat gtt gga ate aag 294 
Asp Glu Leu Glu lie Arg Phe Asn Ala Pro Phe Asp Val Gly lie Lys 
70 75 80 85 

ctg tea ggg cct cag tac cac cag cat ggc cag gca etc ggg aag ttt 34 2 

Leu Ser Gly Pro Gin Tyr His Gin His Gly Gin Ala Leu Gly Lys Phe 
90 95 100 

ctt caa gag gtt ctt tgg gaa gac acc aac gag gcc ctg gca gac gag 390 
Leu Gin Glu Val Leu Trp Glu Asp Thr Asn Glu Ala Leu Ala Asp Glu 
105 110 115 

tga tcatccaeaa gatgggcetg ectgttctec ceccaeccta gaagcactea 443 

cctgactttt acactgtttc tgeagctact ceeagttctg agtggtacta gttgaagagg 503 

tgaataaaca tteaaaccat aaaaaaaaaa aaaaaaaact cgag 547 



<210> 


13 


<211> 


494 


<212> 


DNA 


<213> 


Sus scrofa 


<220> 




<221> 


exon 


<222> 


(9) , . (365) 


<223> 




<220> 




<221> 


sig_jpeptide 


<222> 


(9) (79) 


<223> 




<220> 




<221> 


misc feature 


<222> 


(9) (362) 


<223> 


Ghrelin pre-] 



<220> 
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<221> misc_feature 

<222> (80).. (362) 

<223> Ghrelin propeptide 

<220> 

<221> misc^feature 

<222> (80).. (164) 

<223> Mature ghrelin 

<400> 13 

ctgaggcc atg ccc tec acg ggg acc att tgc age ctg ctg etc etc age 50 

Met Pro Ser Thr Gly Thr lie Cys Ser Leu Leu Leu Leu Ser 
15 10 

gtg etc etc atg gca gac ttg gee atg gcg ggc tec age ttc ttg age 98 
Val Leu Leu Met Ala Asp Leu Ala Met Ala Gly Ser Ser Phe Leu Ser 
15 20 25 30 

ccc gaa cac cag aaa gtg eag cag aga aag gag tee aag aag cea gca 14 6 

Pro Glu His Gin Lys Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Ala 
35 40 45 

gee aaa ctg aag ccc egg gee ctg gaa ggc tgg etc ggc cea gaa gac 194 
Ala Lys Leu Lys Pro Arg Ala Leu Glu Gly Trp Leu Gly Pro Glu Asp 
50 55 60 

agt ggt gag gtg gaa ggc acg gag gac aag ctg gaa ate egg ttc aac 242 
Ser Gly Glu Val Glu Gly Thr Glu Asp Lys Leu Glu lie Arg Phe Asn 
65 70 75 

gcc ccc tgt gat gtt ggg ate aag ttg tea ggg get eag tee gac cag 290 
Ala Pro Cys Asp Val Gly lie Lys Leu Ser Gly Ala Gin Ser Asp Gin 
80 85 90 

cac ggc eag ccc ctg ggg aaa ttt etc eag gac ate etc tgg gaa gag 338 
His Gly Gin Pro Leu Gly Lys Phe Leu Gin Asp lie Leu Trp Glu Glu 
95 100 105 110 

gtc act gag gcc ccg gcc gac aag tga ttgtccctga gaecagccac 385 
Val Thr Glu Ala Pro Ala Asp Lys 
115 

ctctgttctc ccagectect aagggctcac ctggettcca ggacgettee actatcacac 4 45 
ceagctctga gggatgetag eetgggaggt gaataaaeat teagactgg 4 94 

<210> 14 

<211> 488 

<212> DNA 

<213> Bos taurus 



<220> 

<221> exon 
<222> (4).. (354) 
<223> 
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<220> 

<221> sig_j5eptide 

<222> (4).. (72) 
<223> 

<220> 

<221> inisc_feature 

<222> (4).. (351) 

<223> Ghrelin pre -propeptide 



<220> 

<221> misc_feature 

<222> (73).. (351) 

<223> Ghrelin propeptide 



<220> 

<221> inisc_feature 

<222> (73) . , (153) 

<223> Mature ghrelin 



<400> 14 

gcc atg ccc gcc ccg 
Met Pro Ala Pro 
1 

etc tgc atg gac ttg 
Leu Cys Met Asp Leu 
20 

cat cag aaa ctg cag 
His Gin Lys Leu Gin 
35 

aag ccc egg acc ctg 
Lys Pro Arg Thr Leu 
50 

gcg gaa ggt gca gag 
Ala Glu Gly Ala Glu 
65 

aac att ggg ate aag 
Asn lie Gly lie Lys 
80 

acg ttg ggg aag ttt 
Thr Leu Gly Lys Phe 
100 

acc ctg get aac gag 
Thr Leu Ala Asn Glu 
115 

teceacccte agaagctcte acctggcttc cgggaeaett ccgagaccac gtggggetct 444 
gaggggtact agagtaggca gtgaataaat geteagatgg atge 488 



tgg ace ate tgc age ctg ctg ctg etc age gtg 48 
Trp Thr lie Cys Ser Leu Leu Leu Leu Ser Val 
5 10 15 

gee atg gcg ggc tee age ttt ctg age eee gaa 96 
Ala Met Ala Gly Ser Ser Phe Leu Ser Pro Glu 
25 30 

aga aag gaa get aag aag cea tea ggc aga ctg 144 
Arg Lys Glu Ala Lys Lys Pro Ser Gly Arg Leu 
40 45 

gaa ggc cag ttt gac ccg gag gtg gga agt cag 192 
Glu Gly Gin Phe Asp Pro Glu Val Gly Ser Gin 
55 60 

gac gag ctg gaa ate egg tte aac gee eee ttt 240 
Asp Glu Leu Glu lie Arg Phe Asn Ala Pro Phe 
70 75 

eta gca ggg get cag tec etc cag eat ggc cag 288 
Leu Ala Gly Ala Gin Ser Leu Gin His Gly Gin 
85 90 95 

ett cag gac ate ett tgg gaa gaa get gaa gaa 336 
Leu Gin Asp lie Leu Trp Glu Glu Ala Glu Glu 
105 110 

tga gtggecetgg gaeeaaeeae etgteegttc 384 
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<210> 


15 


<211> 


64 


<212> 


PRT 


<213> 


Artificial sequence 


<220> 




<223> 


Mature rat ghrelin with 


<400> 


15 


Gin Tyr lie Lys Ala Asn Ser Lys 


1 


5 



10 15 

Ser Ser Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu 
20 25 30 

Ser Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg Phe Asn Asn Phe Thr 
35 40 45 

Val Ser Phe Trp Leu Arg Val Pro Lys Val Ser Ala Ser His Leu Glu 
50 55 60 



<210> 


16 


<211> 


68 


<212> 


PRT 


<213> 


Artificial sequence 


<220> 




<223> 


Mature ghrelin with j 


<400> 


17 


Glu Glu Phe Asn Asn Phe Thr 


1 


5 



10 15 

Val Ser Ala Ser His Leu Glu Gly Ser Ser Phe Leu Ser Pro Glu His 
20 25 30 

Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro Ala Lys Leu 
35 40 45 

Gin Pro Arg Gin Tyr He Lys Ala Asn Ser Lys Phe He Gly He Thr 
50 55 60 



Glu Leu Glu Glu 
65 



<210> 17 
<211> 68 
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<212> PRT 

<213> Artificial sequence 
<220> 

<223> Mature ghrelin with added epitopes 
<400> 17 

Glu Glu Gin Tyr lie Lys Ala Asn Ser Lys Phe lie Gly lie Thr Glu 
15 10 15 



Leu Gly Ser Ser Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg 
20 25 30 



Lys Glu Ser Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg Phe Asn Asn 
35 40 45 



Phe Thr Val Ser Phe Trp Leu Arg Val Pro Lys Val Ser Ala Ser His 
50 55 60 



Leu Glu Glu Glu 
65 



